Changes in Output of S o u t h e a s t e r n F o r e s t Industrial Timber Products @ Experiment S t a t~o n in Virginia, 1976Virginia, -1978 Over 75 percent ofthe384miltioncubicfeet of roundwood receipts were converted directly to manufactured products. Over 64 million cubic feet were converted to plant byproducts tnat were used as roundwood substitutes such as puipwood chips. Of the remaining plant receipts, 17 million cubic feet became fuelwood, 4 million became nonindustrial byproducts, and 10 million were unused. The total output of industrial timber products amounted to 424 million cubic feet, or 9 million cubic feet more than in 1976.
Between detailed timber surveys, which are made at approximately 10-year intervals in the Southeastern States, the easiesiway to keep trackof timber harvesting in a State is to conduct periodic canvasses of primary wood-using plants t o determine theamount and source of their receipts. Sucha canvass was made in Virgini? in 1976 as part of a detailed timber survey which included a utilization study to determine the volume of logging residues. Together, the two studies provided information on the total harvesting drain on Virginia's forests. In 1978 another industry canvass was made t o determine changes in Virginia's timber products output. This Bulletin with Appendix report the findings of the 1978 canvass and the major changes from the 1976 study. No utilization study was made in 1978; however, utilization factors from the 1976 study were used to estimate logging residues generated in 1978.
BACKGROUND pine timber could develop if this trend continued. Pine growth exceeded~removals by only a slight margin at that time. The hardwood encroachment problem was being aggravated by increasing pulpwood production and decreasing fuelwood production. The primary source of pulpwood was pine timber, while the fuelwood was coming from lowquality hardwoods.
Very few major changes were found in the 1957 trends when the third survey was completed in 1966. The hardwood forest had expanded and the softwood declined. Softwood growth was well below the level of removals. The most serious overcut was in the Coastal Plain Region ( fig. 1 ). The softwood product output had decreased slightly but not enough to have any real positive effect on the slumping pine inventory. The volume of softwood pulpwood entering the State from neighboring states was roughly equal t o the volume that was leaving the State. The hardwood products output was unchanged irom that in 1957. The output of hardwood fuelwood continued t o decline. In 1957 the second survey of Virginia's forest re-
The fourth survey, completed in 1977, showed sources showed that timber growthwasadequate to that hardwoods were still replacing pines and that .provide forest industries with the amount and kind the hardwood inventory was still increasing. The of timber they were using. The survey also pointed softwood inventory, which had been declining, was out that low-quality hardwoods were replacingpine on the increase. The increase in the softwood over a wide area in the State and that a shortage of inventory was attributed t o a sharp rise in the output throughout most of the period between surveys. T h s downward trend in timber products output, however, appeared to end and he reversed in 1976. Although the statewide picture for softwoods was improving in 1976, removals were still exceeding growth in the Coastal Plain Region. The net exchange of softwood products between Virginia and its neighbors shifted so that by 1976 Virginia was receiving over twice as much wood as it was shipping out. A similar change in the net exchange of hardwoods occurred. The output of all major hardwood products except veneer logs increased.
The most outstanding gains were in the production of hardwood pulpwood and fuelwood.
STATEWIDE TRENDS*
Virginia's output of industrial timber products amounted t o 424 million cuhic feet in 1978,2 percent more than in 1976. All products showed increases with the exceptionofpulpwood, and most of the increase was from softwoods. Output of roundwood products was 360 million cubic feet, I percent more than in 1976, and output of plant hyproducts was 64 million cubic feet, up 8 percent over 1976.
The proportions of the total output used for various products changed considerably. Pulpwood had replaced saw logs as the leading product in 1976, but due to a 6-million-cvhic-foot increase in saw-log production and a 4-million-cubic-foot decline in pulpwood production, saw logs were the leading product in 1978. Saw logs accounted for 47 percent of the total 1978 output, and the increase was limited to softwood roundwood. ~u l~k o o d made up almost 46 percent of the total output; the decline was limited to round pulpwood. The output of veneer logs accounted for 3 percent of the total output, and miscellaneous products such as cooperage bolts, poles, pilings, fence posts, and material for particleboard made up the remaining 4 percent.
Roundwood receipts at Virginia's primary wood-using plants totaled 384 million cubic feet in 1978, 24 million cubic feet more than the roundwood harvest in the State. In 1976, receipts exceeded the harvest by 40 million cubic feet. In 1978 {he volume of roundwood products leaving the *In an effort to conserve fuel, 54 small sawmills that were State was 41 million cubic feet, or 13 million more than in 1976. The 13-million~uhic-foot increase was 70 percent hardwood and 30 percent softwood. The volume of products entering the State was 65 million cuhic feet, or 3 million cuhic feet less than in 1976. The decrease was 93 percent softwood and 7 percent hardwood.
Roundwood receipts at non-pulpmills totaled 23 1 million cubic feet. Of this volume, 129 million cubic feet went to the primary product, 95 million cubic feet to initial residues, and almost 7 million cubic feet to pulpwood chips. The receipts of products, excluding pulpwood, were up by 7 million cuhic feet over 1976, and the volume of initial residues produced was up 3 million cubic feet. The volume of unused plant residues dropped from 19 million to 10 million cubic feet. Through improved utilization and the increased output, 12 million cuhic feet of additional plant byproducts were produced. Only 5 million cubic feet of the increase were used as roundwood substitutesfor industrial timber products; another 5 million went to fuelwood, and the remaining 2 million went to nonindustrial products like animal bedding and mulch. The volume of unused hark residues produced at all primary woodusing plants dropped by 86,486 green tons, and the initial output was up by 22,906green tons. Allofthe increased utilization of hark went to miscellaneous nonindustrial products and to pulp. The output of fuel from hark decreased by 82,840 green tons.
No new utilization study was made in 1978 to determine the volume of logging residues produced that year, but utilizationfactorsfrom the 1976 study were used to estimate 1978 logging residues. Traditionally, the reported volume of logging residues has been limited to wood in the saw-log and upperstem portions of sawtimber and poletimber trees killed during harvesting. Based on utilization factors from the 1976 utilization study, the 1978 volume of this wood was almost 56 million cuhic feet or 9 million more than in 1976. In addition to the wood traditionally referred to as logging residues, there is wood in the stumps, tops, and limbs of sawtimber andpoletimber trees as wellas in saplings and in rough, rotten, and salvable dead trees that are killed or destroyed during harvesting. Almost 81 million cubic feet of wood from the above-named sources were left in 1978. Of the 137 million cuhic feet left following harvests, 62percent was hardwood. tailed information on the forest inventory, growth, and removals for each of five geographic regions. The results of the 1976and 1978 industry studies are presented by these five regions to take advantage of the available information from the timber survey.
Coastal Plain
The Coastal Plain Region of Virginia is the hub of the State's forest industries. The region accounts for 46 percent of the State's timber products output and 57 percent of the roundwood receipts. The region leads in all softwood products and in all hardwood products except pulpwood and those in the miscellaneous group. Saw logs were the leading product in 1978, accounting for 54 percent of the total output. Pulpwood accounted for 38 percent of the total output, while veneer logs and the miscellaneous group each contributed about 4 percent. The distribution of products output, by species, was 61 percent softwoods and 39 percent hardwoods. Over 80 percent of the total output came from roundwood and the remainder from plant byprodUCtS.
Total output in the region was up by 2 percent since 1976. Gains were made in all products except pulpwood. The output from both species groups was up, as was the output of both roundwood and plant byproducts. The output of softwood saw logs and veneer logs from roundwood was up by about 18 percent, or I I million cubic feet, while the output of softwood pulpwood and miscellaneous products was down by over 9 million cubic feet. The net result was an increase of 1.4 percent in softwood products output from roundwood. The output of hardwood saw logs and veneer logs from roundwood was up about 14 percent, or 5 million cubic feet, while the output of hardwood pulpwood and miscellaneous products was down by 3 million cubic feet. The net result in the case of hardwood products was a 4-percent increase in total roundwood output.
The output of industrial timber products from plant hyproducts was up by only 0.5 million cubic feet or just over 1 percent. All of the increase was in hardwood products. The output of softwood byproducts war down by over 1 million cubic feet. Almost 4.5 million cubic feet of softwoodveneer cores that were being used as a roundwood substitute for saw logs in 1976 were diverted to other byproducts in 1978, some of which were not roundwood substitutes.
The roundwood receipts at primarywood-using plants, excluding pulpmills, in the Coastal Plain in 1977 was about 9 million cubic feet more than in 1976. The processing of this material resulted in the production of some 4 million cubic feet of additional initial plant residues. The volume of unused plant residuesdropped by 3 millioncubic feet. Cornbined, the increased production of initial plant residues and the reduction of unused plant residues meant that an additional 7 million cubic feet of plant byproducts were produced in 1978. Only 0.5 million cubic feet were utilized as a roundwood substitute. Another 2.5 million cubic feet were used for miscellaneous products such as mulch and animal bedding, and the remainder went to fuel. The volume of initial plant residues used for fuelwood more than doubled in the 2 years, and almost all of the increase was from softwood residues.
In 1976 the Coastal Plain had a surplus of hardwood growth and an overcut of softwood growth, particularly in the 8-and 10-inchdiameter classes. As the result of intensive forest management, the rate of softwood growth was increasing, but so was the demand for softwood products. The increased output of hardwood products found in 1978 should have had little effect on the large surplus of hardwood growth. Without additional information on the net growth of softwoods, it is difficult to evaluate the effects of the modest increase in softwood harvesting. It is known that the increase in softwood cut was for saw logs and veneer logs that generally come from larger diameter trees where the overcut was not as serious. One thing that seems certain is that it will be some time before the softwood forests in this region will be able to provide the forest industries with all the softwood timber they require.
Southern Piedmont
The total industrial timber products output in the Southern Piedmont was over 128 millioncubic feet or 30 percent of the Stat total in 1978. Almost 115 million cubic feet were from roundwood. Although the region accounted for almost 39 percent of the State's roundwood output, its mills received only 17 percent of the State's total roundwood receipts. Almost 66 million cubic feet of roundwood left the region in 1978, while only 17 million were brough into the region. In 1978, the Southern Piedmont was a major wood supplier for parts of North Carolina and other regions in Virginia. The region led the State in pulpwood production, which accounted for 58 percent of the region's total product output. Saw logsaccounted for 34percent of the region's total output, veneer logs accounted for less than 2 percent, and the rest went to miscellaneous products. Almost 54 percent of the total output was from hardwoods.
The total output in the region was up by 10 percent or 12 million cubic feet over 1976. The increased output in this reDon exceened the net increase for the entire State. Gains were made in the output of all products except veneer logs. The output from both species groups was up, and the output from both roundwood and plant byproducts was up. All roundwood products from both species groups increased except hardwood veneer logs, which showed a slight decline. The output of softwood productsfrom ronndwood increased by 8 percent and amounted to almost 54 miilion cubic feet in 1978. The 1978 output of hardwood products from roundwood was 61 million cubic feet, up 9 percent since 1976.
The output of industrial timber producis from plant byproducts was up by 3 million cubic feet or 30 percent, and the increase was equally divided between the hardwood and softwood species. The total output of all kinds of plant byproducts was up by almost 5 million cubic feet: 3 million from increased outpur of initial residues, and 2 million from improved utilization. In 1978 almost 4 million cubic feet of plant residues were going to fueiwood, an increase of 41 percent over 1976.
In 1976 the net growth of hardwoods was exceeding the removals by a very wide margin, so, the increase in the output of industrial timber products from roundwood should have had little effect on the hardwood inventory. The net growth of softwoods was exceeding removals by 17 million cubic feet or 30 percent in 1976. An increase of 4 million cubic feet of softwood products output should still leave a healthy margin of growth over rernovais in the region.
Northern Piedmont
The Northern Piedmont accounted for 12 percent or 52 million cubic feet of Virginia's industrial timber products output in 1978. Over 88 percent of the total output came from roundwood; 62 percent was from hardwoods. This region, like the Southern Piedmont, was a n exporter of roundwood products. Although there was considerabie movement of hardwood products into and oui of the region, the receipts of hardwood proaucis equaled production. The receipts of softwood producis was about 10 million cubic feet, while the production was over 18 million cubic feet. Pulpwood was tne leading product in the region and maae up airnost 49 perc:nt of tbe total output. Saw iogs accounred for 45 percent of the toraloutput,veneer ~ogsalrnosr 6 percent, and n~iscellaneous prooucts less than 1 percent.
In this regioil the totai output of industrial timber products dropped by 2 million cubic feet or about 4 percent between 1976 and 1978. The decrease was confined to the output of hardwood products, which dropped about 4 million cubic feet, and to the output of roundwood products, which dropped over 2 million. All softwood products output from roundwood increased with the exception of veneer logs. The output of softwood veneer logs remained conslant over the 2-year period. There was a big drop in output of hardwood saw logs. The output of hardwood veneer logs was up, and there was comparatively little change in the output of pulpwood and miscellaneous products.
The volurne of plant byproducts used as a roundwood substitute in the region increased slightly between 19'76 and 1978. The increase was the result of improved utilization of plant residues. The sharp decline in saw-log receipts in the region rrsultrd in a reduction of 2 million cubic feet in the production of initial plant residues. The volume of unused plant residues, however, dropped by 2 million cubic feet, leaving the volume used virtually unchanged. The volume going to fuelwood increased only slightly, while the volume going t o other misceilaneous nonindustrial products dropped. The gain in ouiput of industrial timber products was limited to softwoods.
In the Northern Piedmont, softwood growth exceeaed rennovals by 52 percent or almost 13 n~illion cubic feet in 1976. The increase in softwood products output was only 1.5 million cubic feet, s o there snould have still been a large surplus ofgrowth in 1978. The hardwood growth was exceeding removals by over 60 percent in 1975. Since hardwood products output was down in 1978, the growth surplus was probably even greater.
Northern Mountain
The Northern Mountain Region accounted for 6 percent or 25 million cubic feet of Virginia's industrial timber products output in 1978. Over 86 percent of the regional total came from roundwood and 83 percent from hardwoods. The roundwood recclpts ar priri~ary wood-using plants in the region were twice tne roundwood products output. Pulpwood -the leaning product in the region -made up 57 percent of the total output; saw logs accour~iea for almost 42 percent. All other products comoined made up a little over I percent of the total output in the region.
The torai output of industrial timber products dropped by over 1 million cubic feet or 5 percent between 1976 and 1978. The decrease was confined to the ouiput of hardwoods and to roundwood products. All products, with the exception of pulpwood, showed increases in total ourput. Pulpwood from both hardwood and softwood roundwooddropped.
The only industrial timber product produced as a plant byproduct in the region was pulpwood. It showed an increase of 35 percent over 1976. The increase was made possible by both an increase in the volume of initial residues produced and improved utilization. The volume of fuelwood produced from plant residues increased by 21 percent.
In 1976, growth in the region was three times as great as removals. In 1978 the mills in the region received only one-third of their total roundwood receipts from the region's forests. Because of the region's long, narrow shape the normal purchasing area for most mills laps outside the region.
Southern Mountain
The Southern Mountain Region accounted for about 6 percent or 23 million cubic feet of the State's output in 1978. Over 89 percent of the regional total came from roundwood and 79 percent from hardwoods. The roundwood output in the region was about 21 million cubic feet, and the roundwood receipts at primary wood-using plants were almost 17 million cubic feet. The surplus production in the region went, for the most part, to mills outside the State. Saw logs t h e leading product -made up 75 percent of thetotal output, pulpwood 22 percent, veneer logs 2 percent, and miscellaneous products the remainder.
The total output ofindustrial timber products in the region dropped by 16 percent or 4 million cubic feet between 1976 and 1978. The decrease was limited to roundwood but occurred in both softwood and hardwood products. Output of softwood pulpwood and miscellaneous products from roundwood increased slightly, as did that of hardwood pulpwood from plant byproducts. The increase in use of plant byproducts for industrial timber products was the result of improved utilization and a reduction in the use of plant residues for fuelwood. The volume of initial plant residue produced in the region actually declined.
SHIFTS IN TIMBER PRODUCTS OUTPUT
Output of softwood products from roundwood in Virginia increased by over 6 million cubic feet between 1976 and 1978. The increase was limited to the Coastal and the two Piedmont Regions. The county figures (Appendix table 12) show that the increase was confined to a large area centered around the two Piedmont Regions and overlapping into all the other regions ( fig. 2) . They also show that there was a large area in the Coastal Region and another in the Northern Piedmont where softwood products output declined. In the case of hardwood products output, the State roundwood totals declined. The decline was in the two Mountain Regions and the Northern Piedmont; the Southern Piedmont and Coastal Regions showed increases.
It should be noted that certain reporting errors are inherent in industry canvasses. Althoughalmost all mills are able to provide accurate data on total mill receipts, some d o not have accurate records on the county where the wood was harvested. Certain county figures, therefore, may be in error. It should also be kept in mind that 54 small sawmills were intentionally omitted from the 1978 study. The omission of these mills reduced most of the State and regional trends only slightly, but it could greatly affect county trends. Effects of such errors are greatly reduced when county figures aregrouped. It is therefore recommended that county figures only be used in compiling product outputs for groups of counties. 
APPENDIX

Index to Detailed Tables
Definitions of Terms
Coarse residues. -Wood residues suitable for chipping, such as slabs, edgings, and veneer cores.
Fine residues. -Wood residues not suitable for chipping, such as sawdust and savings.
Growing-stock trees. -Live trees of commercial species that either contain or are c a~a b l e of producing at least one 12-foot saw log.
Growing-stock volume. Hardwoods.
-Dicotyledonous trees, usually broad-leaved and deciduous.
Industrial wood. -All roundwood products except fuelwood.
Logging residues. -Saw-log and upper-stem portions of sawtimber and poletimhertiees killed or destroyed during harvesting.
Net annual growth. -The increase in volume for a specific year.
Plant byproducts. -Wood products, such as pulp chips, obtained incidentally to production of other manufactured products.
Primary wood-using plants (industries). -Those plants or industries that utilized roundwood products in the manufacture of their principal products. (Plants that utilize only plant byproductsas a substitute for roundwood are included.)
Roundwood products. -Logs, bolts, or other round sections cut from trees for industrial or consumer uses.
Sofiwoods. -Coniferous trees. usually evergreen, having needles or scalelike leaves.
Timberprodusts. -Roundwood products and plant byproducts.
Timber removals. -The net volume of growing-stock trees removed from the inventory by harvesting, by cultural operations such as stand improvements, or by land clearing or changes in land use.
Unuedplant residues. -Wood material from manufacturing plants not utilized for some prodhct.
I. Output of industrial timber products, by source of material, year, product, and species group, Virginia 2. Output of industrial timber products, by source of material, year, product, and species group, Coastal Plain 3. Output of industrial timber products, by source of material, year, product, and species group, Southern Piedmont 4. Output of industrial timber products, by source of material, year, product, and species group, Northern Piedmont 5. Output of industrial timberproducts, by source of material, year, product, and species group, Northern Mountain 6. Output of industrial timber products, by source of material, year, product, and species group, Southern Mountain 7. Industrial roundwood movement, by year, and species group, Virginia 8. Volume of unused plant residues at primary wood-using industries, by industry, species group, and type of residue, 1978 9. Volume of unused plant residues, by species group, year, and Forest Survey Region LO. Disposal of barkat primary wood-using plants, by species group, year, and disposition 11. Predicted volume of logging residues, by species group and source of material, 1978 I?. Roundwood products output, by species group, year, and county, in Virginia : 1976 1976 the roundwood figures include 14,589 thousand cubic feet of softwood and 4,446 thousand cubic feet of hardwood chipped at primary wood-using plants other than pulpmills as a co-product. For 1978 the roundwood figures include 2,946 thousand cubic feet of softwood and 3,766 thousand cubic feet of hardwood chipped at primary wood-using plants other than pulpmills as a co-product . 190,864 195,302 152,432 156,348 38,432 38,954 l / F o r 1976 t h e roundwood f i g u r e s i n c l u d e 10,575 thousand c u b i c f e e t of softwood and 1 , 6 0 5 t h o u s a n d c u b i c f e e t of hardwood chipped a t primary wood-using p l a n t s o t h e r t h a n p u l p m i l l s as a co-product. F o r 1978 t h e roundwood f i g u r e s i n c l u d e 613 thousand c u b i c f e e t of softwood and 1 , 4 1 4 thousand c u b i c f e e t a £ hardwood chipped a t primary wood-using p l a n t s o t h e r t h a n p u l p m i l l s as a co-product.
T a b l e 3. -For 1976 t h e roundwood f i g u r e s i n c l u d e 3,879 thousand c u b i c f e e t of softwood and 2,144 thousand c u b i c f e e t of hardwood chipped a t p r i m a r y wood-using p l a n t s o t h e r t h a n pulpm i l l s a s a ca-product. F a r 1978 t h e roundwood f i g u r e s i n c l u d e 1 , 5 0 5 thousand c u b i c f e e t of softwood and 1,768 thousand c u b i c f e e t of hardwoods c h i p p e d a t primary wood-using p l a n t s o t h e r t h a n p u l p m i l l s a s a c o -~r o d u c t . L1~or 1976 the roundwood figures include 618 thousand cubic feet of hardwood chipped at primaq wood-using plant$ other than pulpmills asa co-product. For 1978 the roundwood figures include 419 thousand cubic feet of softwood and 564 thousand cubic feet of hardwood chipped at primary waod-using plants other than pulpmills as a co-product. 1!.For 1976 t h e roundwood f i g u r e s i n c l u d e 135 thousand c u b i c f e e t of soEWood and 11 thousznd c u b i c f e e t of hardwood chipped a t primary wood-using p l a n t s o t h e r t h a n p u l p m i l l s a s a ca-product. F o r 1978 t h e roundwood f i g u r e s i n c l u d e 255 thousand c u b i c f e e t of softwood and 20 thousand c u b i c f e e t of hardwood chipped a t primary woad-using p l a n t s o t h e r than pulpm i l l s a s a ca-product.
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